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OIL-COOLED TYPE SCREW COMPRESSOR 



BACKGROUND OF THE INVENTION 

The invention relates to an oil injected 
screw compressor that oil is injected into its 
compression chamber at the time of cooling compression 
5 heat generated in the main body of the compressor. 

In an oil injected screw compressor in the 
related art, for example, as described in JP-A-63- 
106394, compressed air that is discharged from the main 
body of the compressor and contains oil is introduced 

10 into a container called an oil separator through piping. 
Moreover, another example of the oil injected screw 
compressor is disclosed in JP-A-60-216092 . In the oil 
injected screw compressor disclosed in JP-A-60-216092, 
the main body of a compressor is built in. an oil 

15 separator. 

In the oil injected screw compressor 
disclosed in JP-A-63-10 6394 , the oil separator is 
provided separately from the main body of a compressor, 
so piping for connecting the oil separator to the main 

20 body of the compressor is required, which makes it 

difficult to reduce the size of the compressor. On the 
other hand, in the oil injected screw compressor which 
is disclosed in JP-A-60-216092 and whose main body is 
built in the oil separator, in order to separate oil 

25 effectively by an oil separating element provided in 
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the oil separator, the distance between the oil 
separating element and the surface of oil needs to be 
made large. As a result, the oil separator is made 
large in diameter to make it difficult to reduce the 
5 size of the oil injected screw compressor. In addition, 
the oil injected screw compressor disclosed in this 
publication needs to have oil in the oil separator 
drained when the main body of the compressor is 
overhauled, so that it is inadequate with respect to 
10 maintenance. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide an 
oil injected screw compressor that can be made compact 
in size. 

15 In order to achieve the above object, in 

accordance with one aspect of the invention, there is 
provided an oil injected screw compressor in which oil 
is injected into working gas to cool the working gas 
and which includes: a male rotor arranged substantially 

20 in a horizontal direction; a female rotor arranged in 
parallel to the male rotor; a main body casing of the 
compressor having a rotor casing for containing these 
rotors; an inner cylindrical wall located under the 
rotor casing and having a center axis substantially in 

25 a vertical direction; an outer wall arranged 

substantially in a concentric position with the inner 
wall; and a lower casing hermetically joined to the 
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outer wall, wherein the oil is separated from the 
working gas. Further, in this aspect, the outer wall 
may be integrated with the main body casing of the 
compressor. 

5 According to another aspect of the invention, 

there is provided an oil injected screw compressor in 
which oil is injected into working gas to cool the 
working gas and which includes: a male rotor arranged 
substantially in a horizontal direction; a female rotor 

10 arranged in parallel to the male rotor; a main body 
casing of the compressor having a rotor casing for 
containing these rotors; an outer cylindrical wall 
located under the rotor casing and having a center axis 
substantially in a vertical direction; and an inner 

15 wall arranged on an inner circumferential side of the 

outer wall and having an outer diameter smaller than an 
inner diameter of the outer wall, wherein the working 
gas containing the oil is guided into a clearance 
between the inner wall and the outer wall. Further, in 

20 this aspect, it is desirable that the compressor 

includes a lower casing joined to a flange provided on 
the outer wall and that the lower casing and the main 
body casing of the compressor form an oil separating 
mechanism of the working gas. 

25 According to still other aspect of the 

invention, there is provided an oil injected screw 
compressor in which oil is injected into working gas to 
cool the working gas and which includes: a male rotor 



arranged substantially in a horizontal direction; a 
female rotor arranged in parallel to the male rotor; a 
main body casing of the compressor having a rotor 
casing for containing these rotors; an inner 
5 cylindrical wall located under the rotor casing and 
having a center axis substantially in a vertical 
direction; and an outer wall arranged substantially in 
a concentric position with the inner wall, wherein a 
passage for guiding the working gas compressed by the 

10 male rotor and the female rotor to a passage formed 
between the outer wall and the inner wall is formed 
under a side portion of the rotor casing. 

Further, in any one of the aspects, it is 
desirable that a discharge port for guiding the working 

15 gas guided into the clearance between the outer wall 
and the inner wall from a space inside the inner wall 
to the outside of the main body casing of the 
compressor is formed in the side portion of the main 
body casing of the compressor. Still further, it is 

20 also recommended that a case for containing an oil 

separating element that separates the oil contained in 
the compressed gas and is shaped like a filter be 
provided on the main body casing of the compressor. 

Still further, it is also recommended that a 

25 manifold be attached to the discharge port formed in 
the main body of the compressor and that the case for 
containing the oil separating element which separates 
the oil contained in the compressed gas and is shaped 



like a filter be joined to the manifold- Still further, 
it is also recommend that a D casing having a discharge 
port be provided on the working gas discharge side of 
the rotor casing and that a leg part be provided on the 
lower casing. 

The oil separating case is directly joined to 
the lower portion of the main body of the compressor to 
flow working gas, which is a mixture of the compressed 
gas and the oil and is discharged from the discharge 
port, along the outer wall from the discharge port, 
whereby large oil drops can be primarily separated from 
the compressed gas. The compressed gas from which the 
oil is primarily separated flows up in the space inside 
the inner wall and then flows into the oil separating 
element. With this, the oil can be separated from the 
working gas so that the gas has the oil of a 
concentration as small as about three digits, as 
compared with that of the conventional compressor in 
the related art. 

The other aspects, objects and advantages of 
the invention will become clear from the following 
description taken in conjunction with the accompanying 
drawings . 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

Fig. 1 is a longitudinal cross-sectional view 
of one embodiment of an oil injected screw compressor 
in accordance with the invention. Fig. 2 is a cross- 
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sectional view taken along a line P - P in Fig. 1. Fig. 
3 is a cross-sectional view taken along a line Q - Q in 
Fig. 1. 

DETAILED DESCRIPTION OF THE INVENTION 
5 Hereafter, one embodiment of an oil injected 

screw compressor in accordance with the invention will 
be described with reference to Fig. 1 to Fig. 3. These 
drawings illustrate a screw air compressor that is one 
kind of oil injected screw compressors. 

10 A male rotor 1 and a female rotor 16 are 

rotated while they are being engaged with each other, 
so as to suck suction air shown by an arrow X into a 
casing 2 which contains the male rotor 1 and the female 
rotor 16. A screw rotor having the male rotor 1 or the 

15 female rotor 16 is rotatably supported by bearings 9, 
10, and 11 on portions closer to ends than a portion 
having a rotor tooth form formed thereon. Either the 
male rotor 1 or the female rotor 16 is coupled to an 
electric motor (not shown) . 

20 When the electric motor coupled to one of the 

rotors is rotated, air sucked through a suction port 2f 
formed in the casing 2 is compressed by the tooth form 
portions of the respective rotors. In this process of 
compressing air, compression heat is generated. Hence, 

25 lubricating oil is injected into a compression chamber 
so as to dissipate the compression heat and to 
lubricate the gaps between the male rotor 1, the female 



rotor 16 and the inner wall of a rotor casing 2d. The 
compressed air mixed with oil flows into a discharge 
chamber 4 provided under a D casing 3 coupled to the 
discharge side of the casing 2 with bolts or the like. 
5 Under the rotor casing 2d containing the male 

rotor 1 and the female rotor 16 is formed an inner 
cylindrical wall portion 5 having a center axis in a 
direction substantially orthogonal to the rotary shafts 
of these rotors placed horizontally, that is, in a 

10 vertical direction. This inner cylindrical wall 

portion 5 is formed separately from the casing 2 and is 
fastened to the casing 2 with bolts. Here, although 
the inner cylindrical wall portion 5 is separately 
formed from the casing 2 in this embodiment, needless 

15 to say, it may be cast integrally with the casing 2. 

Under the D casing 3 of the casing 2 is 
formed an outer cylindrical wall portion 2a having a 
center axis in a vertical direction. That is, the 
inner cylindrical wall portion 5 and the outer 

20 cylindrical wall portion 2a are formed substantially in 
a concentric manner. A lower casing 6 is hermetically 
attached to the lower portion of the outer cylindrical 
wall portion 2a. The bottom surface of this lower 
casing 6 has an end plate structure and is adapted to 

25 be able to contain high-pressure compressed gas 

containing oil. The lower portion of he lower casing 6 
forms an oil tank 7a capable of containing lubricating 
oil separated from the compressed air and lubricating 



oil supplied to the portions to be lubricated of the 
main body 30 of the compressor. 

In this embodiment constructed in this manner, 
the compressed air flowing into the D casing is not 
5 discharged quickly from the D casing but is made. to do 
a U-turn back to a discharge passage 2b provided in the 
casing 2, as shown by an arrow A in Fig. 1 and Fig. 2. 
The reasons for this are as follows. 

As shown in detail in Fig. 3, the discharge 

10 passage 2b is formed in a circular shape on the inner 
circumferential side of the outer cylindrical wall 
portion 2a. With the structure, the compressed air 
that flows into the discharge chamber 4 and contains 
oil flows in the shape of a swirl flow shown by an 

15 arrow A into a space defined between the outer 

cylindrical wall portion 2a and the inner cylindrical 
wall portion 5. While the swirl of the compressed air 
is in progress, the velocity of flow of the compressed 
air is reduced by friction or the like. When the 

20 velocity of flow of the compressed air is reduced, oil 
is separated from the compressed air by the difference 
in specific gravity between air and oil. While the 
separated oil flows along the inner surface of the 
outer cylindrical wall portion 2a, it swirls down 

25 toward the oil tank 7a of the lower casing 6. The oil 
primarily separated in this manner from the compressed 
air is stored in the oil tank 7a of the lower casing 6, 
and then is guided into and cooled in an oil cooler 



(not shown), and is recirculated for use to lubricate 
and cool the main body of the compressor. Here, since 
the lower casing 6 is provided with a leg 8, an 
identified main body of the compressor with oil 
separating mechanism can stand by itself on a base (not 
shown) for installing an oil injected screw compressor. 

As shown in Fig. 3, the outlet of the 
discharge passage 2b is directed toward the female 
rotor 16 so that the compressed air flows toward the 
female rotor 16 side, that is, toward the down side in 
Fig. 3. The reasons for this are as follows. In 
general, the female rotor 16 is designed to be in 
smaller in diameter than the male rotor 1. For this 
reason, when the male rotor 1 and the female rotor 16 
are horizontally placed, the bottom surface of the 
casing 2 on the female rotor 16 side becomes higher 
than the bottom surface on the male rotor 1 side (see 
Fig. 2) . As a result, a port through which the 
compressed air having a higher oil content flows can be 
set at a position higher than and separate from the oil 
surface 7 of the lower casing 6. Moreover, oil can be 
swirled along the outer cylindrical wall portion 2a to 
be separated from the compressed air, thereby being 
smoothly dropped in the oil tank 7a of the lower casing 
6. 

The concentration of the oil in the 
compressed air from which oil is primarily separated is 
reduced to about 1/1000 times that in the compressed 
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air from which oil is not yet separated- The 
compressed air reduced in the concentration of oil 
enters inside the inner cylindrical wall portion 5 from 
the space 6a in the oil separator having the casing 2 
5 and the lower casing 6 and flows upward in the inner 
cylindrical wall portion 5 (arrow B) . Then, the flow 
direction of the compressed air is changed by the 
casing portion of the rotor below the male rotor 1 and 
the female rotor 16, and the compressed air flows 

10 toward a discharge port 2c formed in an upper portion 
on the side of the casing. 

According to this embodiment, the discharge 
port of the compressed air from which oil is primarily 
separated is provided in the upper portion of the 

15 casing 2, so the distance between the oil surface 7 of 
the oil tank portion 7a and the discharge port 2c of 
the compressed air from which oil is primarily 
separated can be set at a large value. Hence, this can 
prevent oil from swirling up from the oil surface 7 

20 toward the discharge port 2c. 

The compressed air from which oil is 
primarily separated flows into a manifold 12 joined to 
the side of the discharge port 2c. An oil separating 
element case 13 is substantially vertically mounted on 

25 the top of this manifold 12. A cylindrical oil 
separating element 14 is attached into the oil 
separating element case 13 with a clearance between 
itself and the inner wall surface of the oil separating 
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element case 13. The compressed air from which oil is 
primarily separated and which flows into the manifold 
12 flows into the oil separating element 14 through the 
clearance between the inner wall of the oil separating 
5 element case 13 and the oil separating element 14. 

When the compressed air from which oil is 
primarily separated passes through the oil separating 
element 14, the concentration of oil in the compressed 
air is further reduced to about 1/1000. Then, the 

10 compressed air from which the oil is secondarily 
separated by this oil separating element 14 flows 
downward as shown by an arrow C in a pipe 15 provided 
on the inner circumferential side of the oil separating 
element 14 and is discharged from the discharge port 17 

15 formed in the manifold 12 with its oil content 
remarkably reduced. On the other hand, the oil 
filtered and separated by the oil separating element 14 
is returned to the suction side of the compressor 
through a hole (not shown) formed in the upper portion 

20 of the manifold 12. 

According to this embodiment, oil content 
contained by the compressed air discharged from the 
main body casing of the compressor is reduced to about 
1/1000 times that of the compressor in the related art. 

25 Moreover, since portions such as oil separating element 
14 and the like are directly joined to the main body 
casing 2 of the compressor, piping between the main 
body of the compressor and the oil separating mechanism 
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is not required which is required in the compressor in 
the related art, whereby the oil-cooled type compressor 
can be reduced in size. Furthermore, since the lower 
casing is directly joined to the main body casing of 
5 the compressor to make the main body casing of the 
compressor serve as a portion of the lower casing, a 
casing structure can be reduced in size. Although the 
casing is reduced in size, the distance from the oil 
surface in the oil tank portion to the inlet and 
10 discharge ports of the compressed air can be set at a 
large value, which can improve the efficiency of 
primary oil separation. 

Further, according to this embodiment, the 
main body of the compressor is integrated with the 
15 lower casing and this integrated casing is provided 
with the installation leg, so a base or the like for 
supporting the main body of the compressor does not 
need to be provided. Still further, the oil separating 
element mechanism that secondarily separates oil from 
20 the compressed air from which oil is primarily 

separated can be attached to the side of the compressor 
casing through the manifold, so the concentration of 
oil in the compressed air can be reduced to a level of 
ppm. In addition, the compressed air having an oil 
25 content reduced to such a low concentration can be 
supplied from a compact integrated unit, which can 
improve the usability of the compressed air and further 
can remarkably reduce environmental pollution. 
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Although the male rotor and the female rotor 
are arranged in parallel in the horizontal direction in 
the above embodiment, it is also recommended, for 
example, to arrange the male rotor to an upper position 
5 and that the female rotor to a lower position. Even in 
this case, it is desirable that the shafts of the 
rotors are arranged in the horizontal direction. This 
arrangement of the rotors can make the compressor 
compact in size and is most suitable for a small- 

10 capacity compressor. 

According to the invention, the oil 
separating mechanism is integrated with the main body 
of the compressor in the oil injected screw compressor, 
so the oil injected screw compressor can be made 

15 compact in size. 

It should be further understood by those 
skilled in the art that the foregoing description has 
been made on embodiments of the invention and the at 
various changes and modifications may be made in the 

20 invention without departing from the spirit of the 
invention and the scope of the appended claims. 



